Volume 5, Number 2 (February 1981) by The Solar Ocean Energy Liaison
Nova Southeastern University
NSUWorks
The OTEC Liaison NSU Digital Collections
2-1-1981
Volume 5, Number 2 (February 1981)
The Solar Ocean Energy Liaison
Follow this and additional works at: http://nsuworks.nova.edu/nsudigital_otec-liaison
Part of the Energy Policy Commons, Environmental Studies Commons, Natural Resources
Management and Policy Commons, Oceanography Commons, Oil, Gas, and Energy Commons,
Science and Technology Studies Commons, and the Water Resource Management Commons
This Newsletter is brought to you for free and open access by the NSU Digital Collections at NSUWorks. It has been accepted for inclusion in The
OTEC Liaison by an authorized administrator of NSUWorks. For more information, please contact nsuworks@nova.edu.
NSUWorks Citation
The Solar Ocean Energy Liaison, "Volume 5, Number 2 (February 1981)" (1981). The OTEC Liaison. Paper 42.
http://nsuworks.nova.edu/nsudigital_otec-liaison/42
Solar 
'" OCEAN ENERGY 
Liaison 
INCORPORATING 
The OTEC Liaison 
VOLUME 5 NUMBER 2 
February 1981 
PUERTO RICO'S BIOFOULING EXPERIMENT ATTAINS 
ONE YEAR'S CONTINUOUS OPERATION JANUARY 31ST 
Since January 30th, 1980 an OTEC· 
warm--water biofouling experiment has 
been in progress off the southeast coast 
of Puerto Rico. The Center for Energy and 
Environment Research (CEER) of the Uni-
versity of Puerto Rico, headed by Dr. Don-
ald S. Sasscer, Director of their OTEC pro-
gram, has undertaken this intensive long-
term study. The test facility utilized in this 
study consists of four independent mod-
ules aboard a Landing Craft Utility (LCU) 
moored in water at a depth of 1100 meters. 
A continuous flow of ocean surface wa-
ter has been maintained through simu lated 
OTEC evaporator tubes in order to deter-
mine in situ long-term effects of micro-
biofouling on heat-exchanger efficiency. 
The experimental apparatus consists of two 
aluminum modules and two titanium mod-
ules mounted on the LCU moored at the 
potential OTEC site off Punta Tuna. Water 
is drawn from a depth of 55 feet and passed 
through the modules at about six feet per 
second. 
Initiation and accumulation of micro-
fouling on the aluminum and titanium sur-
faces has been analyzed. Microfouling was 
assessed by determining the surface residue 
weight, organic carbon and nitrogen con-
The CEER-OTEC Research Facility 
tents of the residue, the wet film thickness, 
and the ATP (adenosinetriphosphate) con-
tent of the film. 
Based on the results of the first eight 
months of the experiment, there appear to 
be only slight differences between the ti-
tanium and aluminum tubes with respect 
to heat-transfer loss resulting from expo-
sure to sea water . The units have been 
cleaned four times, by manually operated 
MAN brushes. Studies of cleaning effec-
tiveness have also been performed by sub-
jecting the heat-exchanger tubes to high-
velocity flow for short durations. 
Post-cleaning fouling rates for the alum-
inum units have not changed significantly, 
but are considerably higher than the initial 
fouling rates. The post-cleaning fouling 
rates for the titanium units were at first 
less than the aluminum rates, but this value 
has been progressively increasing. Currently 
both units are fouling at about the same 
rate. Results of these experiments suggest 
that the primary fouling layer is easily dis-
lodged from the tube surface, but with 
time becomes more firmly attached. 
Due to a limitation of funding by the 
Department of Energy, CEER will be stop-
ping the experiment February 11th, 1981 
Schematic of the LCU and its modifica-
tions to serve as an OTEC research facility. 
and bringing the vessel ("CE E R- OTEC") 
back to port in Mayaguez for refurbishing. 
The plans are to install a cold-water pipe 
(CWP) on the LCU and redeploy the ex-
periment in October or November. This 
will be the first facility available for doing 
long-term cold-water fouling studies. 
Under the existing busget limitation of 
$320,000 CEER-OTEC will dock at Punta 
Guanajibo, Puerto Rico, and the ship's 
crew and work boat will be released. By 
reducing the expense of the crew, work 
boat, and diesel fuel, CEER would be able 
to continue to operate the heat-transfer 
module for about another four months. 
However this would not yield the same 
valuable biofouling information as would 
have been obtained at the Punta Tuna site. 
To stop biofouling-countermeasure tests 
before they are complete can be quite a 
risk. To date, only warm-water microfoul-
ing and warm-water countermeasures at a 
non-OTEC site have been effectively ad-
dressed. 
A basic argument in support of CEER-
OTEC's continuing micro and macro bio-
fouling-countermeasure tests on warm wa-
ter and starting cold-water studies is that 
it is the only OTEC-site test facility dedi-
cated exclusively to biofouling counter-
measures and related tasks. 
$250,000 Funding for CWP 
The Government of Puerto Rico has ap-
propriated about a quarter of a million dol-
(continued on Page 2) 
• 
Solar 
OCEAN ENERGY 
Liaison 
INCORPORATING 
The OTEe Liaison 
AN INTERNATIONAL NEWSLETTER 
ENGAGED AS LIAISON FOR ALL 
FORMS OF SOLAR ENERGY FROM 
THE SEA, INCLUDING: 
OlEC 
(OCEAN THERMAL 
ENERGY CONVERSION) 
WAVE - TIDAL - CURRENT 
OFFSHORE WIND - BIOMASS 
SALINITY GRADIENTS 
VOLUME 5 NUMBER 2 
February 1981 
EDITOR/PUBLISHER 
Richard Arlen Meyer 
TYPESETTER 
AND COpy EDITOR 
Shelly Treshansky 
ART DIRECTOR 
Pamela Greenfield 
BUSINESS MANAGER 
Kathleen Guido 
SUBSCRIPTION MANAGER 
Mildred Ward 
Solar OCEAN ENERGY Liaison 
is published monthly by Popular Products 
Incorporated at 1303 South Michigan 
Avenue, Chicago, Illinois 60605, USA. 
Phone (312) 427-3000. Printed in USA. 
Copyright 1980 by Popular Products 
Incorporated, Chicago, Illinois. All rights 
reserved. Contents of this newsletter may 
not be reproduced either in whole or in 
part without permission. Solar OCEAN 
ENERGY Liaison will not assume any 
responsibility for manuscripts or photos 
either left or submitted on speCUlation. 
Subscription prices are listed below: 
United States and possessions: one year 
$125, two years $200. Foreign: Add $15 
per year for air mail. Single copies: US 
$10.50 per copy. Foreign $11.25 per copy. 
ISSN: 0162-8755 
Page 2 
Two of the four heat-exchanger-biogrowth modules aboard the CEER-OTEC facility. 
PUERTO RICO'S BIOFOULING 
EXPERIMENT ATTAINS ONE YEAR'S 
CONTINUOUS OPERATION 
ON JANUARY 31ST 
(continued from Page 1 ) 
lars for the design and construction of a 
CWP. The Department of Energy has not 
yet made a commitment to operate the fa-
cility in 1982-without which, of course, 
the CWP would not be constructed. How-
ever if the present experiment is continued, 
the CWP would be installed on the LCU 
with deployment scheduled for October 
of this year. This would then be the first 
facility available for doing long-term cold-
water fouling studies, since it is assumed 
that OTEC-1 will not be able to operate 
continuously for months at a time. 
For further details on this research, 
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contact Dr. Donald S. Sasscer, Director, 
OTEC Program, Center for Energy and En-
vironment Research, College Station, Maya-
guez, Puerto Rico 00708, (809) 832-1414. 
DOE TO ESTABLISH DENVER 
OPERATIONS OFFICE 
Passage of the Energy Security Act has 
prompted the US Department of Energy to 
establish a Denver Operations Office to im-
plement expanded activities in solar energy, 
alcohol fuels, and other energy sources. 
DOE has similar operations offices in 
Chicago; Oakland, California; Albuquerque, 
New Mexico; Richland, Washington; Aiken, 
South Carolina; Las Vegas, Nevada; Idaho 
Falls, Idaho; and Oak Ridge, Tennessee. 
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OTEC IN THE MASS MEDIA 
Although 99 .9% of the American popu-
lation has probably never heard of OTEC, 
friends and acquaintances of OE's editor 
have nonetheless noted assorted mentions 
appearing recently in the mass media . 
Some examples are "Harvesting Ocean 
Heat" in the January/February 1981 issue 
of Science Digest, a full-page ad by Alfa-
Laval in the January 1981 issue of Sci-
entific American, and "The Promise of 
Ocean Energy" in the special report on 
"Energy" published by National Geo-
graphic, dated February 1981 . 
Possibly the most significant evidence 
of OTEC's rapid advances toward becom--
ing a household word is a full page devoted 
to "Ocean Systems" appearing in the 
tongue-in-cheek book by Jim Augustyn 
titled The Solar Cat Book, published by 
Ten Speed Press of Berkeley (where else?). 
After seeing the illustration from that 
book which accompanies this article, we 
wouldn't be surprised if the US Depart -
ment of Energy is soon deluged by bio-
fouling researchers with unsolicited pro-
posals entitled "Macro-Macro Biofouling 
Prevention in OTEC Plants: The Threat of 
Whale-Clogging ". 
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Expected size of a 100 megawatt 
OTEC plant. 
DON'T IGNORE MACROFOULlNG, 
SEVERAL RESEARCHERS CAUTION 
Until recently, microfouling of OTEC 
comQonents had been a major concern as 
a possible "show-stopper" in the OTEC 
program. The absence of micro- fouling on 
Mini-OTEC and the success of cleaning 
tests elsewhere has supported many who 
have long believed the "microfouling/bio-
fouling problem" to be overblown. Yet 
others pers ist in their belief that micro-
fouling could be potentially disastrous to 
OTEC development. 
In an effort to resolve this debate, OE's 
editor met with Japan's senior OTEC re-
searcher, Dr . Haruo Uehara, Chief of Saga 
University's OTEC team, at the June Ocean 
Energy Conference. As Dr. Uehara's Eng-
lish is limited, and the editor's Japanese is 
limited to non-technical language , we both 
expressed disappointment that an inter-
preter did not accompany the Japanese 
group, as one had the previous year. This 
lengthy explanation is given to qualify what 
follows . 
When Dr . Uehara was asked whether the 
Japanese considered biofouling a problem 
for OTEC, he answered no, but added that 
"large biofouling was more of a problem". 
Thinking that language was hampering our 
mutual understanding, the question was re-
peated several times, with a generous com-
bination of sign language with limited Jap-
anese and English . 
But the result was clear: Macrofouling 
was of concern to the Japanese, while mi-
crofouling was not, since cleaning methods 
were acceptable. They were only beginning 
to look for solutions to macrofouling . 
Increased attention to this potential 
problem was reported by Dr . Donald Sass-
cer, who at the OTEC Workshop held in 
St. Croix in November had described prob-
lems with macrofouling during experiments 
in Puerto Rico, detailed elsewhere in this 
issue. 
Dr . Sasscer pointed out that significant 
warm-water macrofouling did not appear 
in Puerto Rico's year-long test until after 
ten months, and that warm-water macro-
fouling "may be a substantially greater 
problem than had been anticipated " . 
One can only imagine the added weight, 
for example, on a huge cold-water pipe 
encrusted with barnacles and other mac-
rofouling, since little or no detailed study 
has been made concerning this possible 
problem, and adequate countermeasures 
have not been taken . 
RECENT PUBLICATIONS 
The following reports have recently 
been made available from the National 
Technical Information Service (NTIS), 
5285 Port Royal Road, Springfield, Vir-
ginia 22161. 
Baseline Design of an OTEC Pilot Plant-
ship: Volume A: Detailed Report, by J. F . 
George, D. Richards, and L. L. Perini of 
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Johns Hopkins University Applied Physics 
Laboratory, Laurel, Maryland, 437 pages, 
is available as DOE/CS/1076-2 (V.A) for 
$22 paper copy and $3 .50 microfiche from 
NTIS . 
Baseline Design of an OTEC Pilot Plant-
ship: Volu me C : Specifications, by Johns 
Hopkins University Applied Physics Lab-
oratory, Laurel, Maryland, 91 pages, is 
available as DOE/CS/1076-2 (V. C) for $8 
paper copy and $3 .50 microfiche from 
NTIS . 
Offshore Wind 
SWEDEN FINDS OFFSHORE WINDS 
BETTER THAN LAND SITES 
Of the various forms of ocean energy 
listed on our masthead, offshore wind has 
received the least attention by far. How-
ever a new study by the National Swed-
ish Board for Energy Source Development 
(NSBESD) reports that offshore sites for 
wind turbines are as much as 40% more 
efficient than those on land. This applies 
specifically to offshore sites in the Baltic 
Sea surround ing Sweden . 
Median wind velocities are about one 
meter per second higher at sea than over 
land, with 40% more efficiency, in addi-
tion to being steadier. The NSBESD study 
further estimates that the total investment 
for a 100 MW "windfarm" of 20 windmills 
would be about $85 million, slightly less 
than costs projected for similar land-based 
installations. 
[In the United States, both Pacific Gas 
and Electric and Southern California Edi-
son have committed funds for construction 
of several wind projects, anticipating com-
petitiveness with the conventional power 
sources.] 
US GOVERNMENT 
PROCUREMENT INVITATIONS 
AND CONTRACT AWARDS 
Listed below are procurement invita-
tions and contract awards related to OTEC 
in particular and ocean resources in general 
culled from the Commerce Business Daily. 
This is not to be construed, however, as a 
complete list. 
Jan 14: A Comparative Analysis of 
Solar Energy Technology Applications to 
Reduce Dependence on Imported Oil : 
Solicitation DE-AC-03-81-ET-20651. Ne-
gotiations are to be conducted with RANN 
Incorporated, 260 Sheridan Avenue, Suite 
414, Palo Alto, California 94306. US De-
partment of Energy, San Francisco Opera-
tions Office, 1333 Broadway, Oakland, Cal-
ifornia 94612. 
• Jan 14: Performance and Test Evalua-
tion of Prototype Wave Energy Converter: 
The Solar Energy Research Institute , a 
private contractor to the Department of 
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Energy, is seeking sources to test a proto-
type wave energy converter. These tests 
should be conducted utilizing a wind tun-
nel (preferably a Government-owned facil-
ity) or other sim ilar test hardware for a 
converter with a design flow rate of from 
60,000 to 120,000 CFM at a static pres-
sure of 1.5 PSI (pressure ration of 1.1). 
The wave device contains an air turbine 
which drives an AC generator to produce 
a net electrical output of 125 KW at de-
sign conditions. Shakedown and perfor-
mance measurements will be made of the 
device to validate performance predic-
tions. The hardware, which is designed to 
mount on the deck of a ship, is self-con-
tained on a platform measuring eight by 
fifteen feet and weighs nine tons. An R FP 
will be released with 45 days of CBD pub-
lication. Letters of interest, for a bidders' 
mailing list, requesting copies of the soli-
citation should be received at SE R I with in 
20 days of CBD publication. Respondents 
are reminded that this request is for in-
formation and planning purposes. This is 
not a Request for Proposal. SE R I Synop-
sis Num ber 1-044, Subcontract Branch, 
1617 Cole Boulevard, Golden, Colorado 
80401, Attn. Kevin F. Wright, 18/2. 
Jan 21: To Assist in Ocean Model De-
velopment: Negotiations are being con-
ducted with Science Applications Incor-
porated, 1710 Goodridge Drive, Mc Lean, 
Virginia 22102. Office of Naval Research, 
800 North Quincy Street, Arlington, Vir-
ginia 22217. 
Jan 22: Systems Engineering for Ocean 
Engineering Projects, Including Research, 
Development, Testing, and Evaluation of 
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Systems and Techniques, Development of 
Deep Submergence Technology, Applica-
tion of Ocean Engineering Principles, and 
the like: Estimate approximately 30,000 
manhours per year of SR and SRNY Sys-
tems Engineer, Mechanical and Electrical 
Systems Engineer, SR and SRNY Design 
Draftsmen, Tech Writer, Technician, and 
the like. Tasks will be assigned as the need 
arises, so no continuity of workload can be 
guaranteed . Anticipate three-year contract. 
Note : This is 100% set aside for small busi-
ness firms. Contract on facility within 50-
mile radius of Naval Ocean Systems Center, 
San Diego, required. Estimated availability 
date for competitive RFP January 23rd, 
1981. Schedule N00123-81-R-0463, Code 
COB 21. Bid Desk, Naval Regional Con-
tracting Office, Building 53, Terminal Is-
land, Long Beach, California 90822, (213) 
547-6410. 
Jan 26: Region VI Appropriate Energy 
Technology Sma" Grants Program: Ap-
proximately $750,000 will be made avail-
able by the US Department of Energy for 
Cycle 3 of the Appropriate Technology 
Small Grants Program in DOE Region VI 
(Arkansas, Louisiana, New Mexico, Okla-
homa, and Texas) . This grants program was 
authorized by Congress under Public Law 
95-39. Appropriate technology can be de-
scribed as the technology or process which 
is, when put in practice, the most approp-
riate for local economic, cultural, and so-
cial conditions. It is geared toward proj-
ects which are small in scale, decentralized, 
and energy-efficient; use local materials, 
labor, and ingenuity; are not capital-inten-
sive; and maximize the use of renewable 
energy resources. To be considered for fi-
nancial support, projects must fall into one 
of the following categories: (1) Idea de-
velopment : Grants of up to $10,000 will 
be made for the development of ideas 
ranging from new sources of energy to the 
use of old procedures or systems for a new 
application . Grants in this category are 
made for the definition of a concept, and 
do not involve fabrication, development, 
or demonstration activities. (2) Device de-
velopment : Grants of up to $50,000 will 
be made for the development of a concept 
into the design, assembly, and laboratory-
scale test for a system or technique to de-
termine its techological feasibility and po-
tential practical use . A proposal in this 
category should examine a specific energy 
problem and develop a solution. This cat-
egory includes studies, investigations, and 
development of hardware, system, or oth-
er means for experimental or operational 
tests. (3) Demonstration : Grants of up to 
$50,000 will be made for applying a tech-
nological system or approach under real-
life conditions to test its application for 
future use by individuals, co-operatives, 
municipalities, businesses, and the like. 
Individuals, small businesses, state or in-
terstate agencies', local or regional agen-
cies, colleges or universities, local non-
profit organizations or institutions, and 
American Indian tribes may apply. Sub-
mission deadline is April 20th, 1981. Grant 
awards will be announced in the summer of 
1981. Grant application forms available 
from DOE Regional Office, "Appropriate 
Technology Program/6CE ", US Depart-
ment of Energy, PO Box 35228, 2626 West 
Mockingbird Lane, Dallas, Texas 75235, 
(214) 767-7777. 
Solar OCEAN ENERGY Liaison Chicago 60605 February 1981 
• 
